6 ¢ Chapter 1 - Absolute Value and Radicals

11

Exercise Set

Evaluate.

a) 6]

¢) |-6|

e) —|2|

-3
g —|-3]

4
i) |-4]+]4]

—

4 2
k) |-4|-1-2]
m) —|2]+]-2|
L+ L
Insert the absolute value symbol (if needed) to make the equation true.

a) |-3-[-4)=-1
o -3-f-a)=-7
¢) \—2|—\(—3)}-(—4)=3

o ol {-ot-s
p —1+(-2]-{-3)=-2

Arrange from least to greatest.

a) —1341-3} —1-2L1-(=2)]
-2 23 - .

b) —|23)1-23} —12.5} |-25]
—2¥ 25 -2.& 2.% - \-2.5

) —|3'—"f7|,|—(3_-47)|,—|5—|32||,—|5|—|?12| —\s\,—\-z\,—h—q\;\?\én\)

-4

AT S /el W

—12.3\ -l si\-2s], )
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-3 \ —(z= 2O\
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b) }3j-(-4)=7 o
I? |

Q) —2-( -3 (-4=-1 g
n —2-f-3)-Y-4l=-9 ; |
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Section 1.2 - Radical Operations ¢ 9

1.2 Exercise Set

1. True or false. =tz

a) The equations x> = 9 and x = 3 are equivalent. T/@
b) The equation x*> =—9 has no real solutions. @ F
¢) The equation x’ = OO has no solution. T @
d) The equation J):] ; 27 has solution x =+3. %)’?)r =3 o\/\\\' T/@
e) The equation /x =~ 4 has no real solution. @ F

2.  Solve for x.

aNx <4 x=x7 bx =4 B
N B X=2 dyr L8 r=-2

o¥fx 26 w=t 1 oifradis _ &
K==y

B

=2 =2 wiF=Fn

/x4 x=+q  HYr=Fer

o/ x 28 Xx=2 nYx=F128 ==

)< 0 x=O oVFS | _X=0
3. Solve forx. . .

a) x*=3 *E V3 by #=-3 _ &

¢ x'=3 . %=¥32 ¢ x#=-3 X = =

e x'=3 =% ) x'=-3 e

g x=3 W= W) #=-3 =33

D x=3 WETZ ) w=-3 B

k) «'=3 X=V3R phox=-3 , x-_“' —=
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10 ¢ Chapter 1 - Absolute Value and Radicals

4, Simplify. Let the variables be any W’

R C I 2w F =URE IR
6 = v, < xy! = . e
o [ =Vxe e (Nx MNE o v VXV \IVRox 2 O o
> m
CREEENSTIRNN SN 7 v AR, %2 o O

g /3y v\ \x A=
D /7 XA\ A Pl E iy
e W X2 v S|

m) /16x°y° 4\\&_&& n) Vax 2 5 %

5. Simplify. Assume all variables represent @W

a) V27 2 b V27 -3
0 V< _,V\__d);ﬁ? :__L
o VF IS T —=*
g V16 2 n ¥Y-16 _¢_

p Y = R YT D Ve X\f@
SE SRR SN NTRRVANE
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Section 1.2 - Radical Operations ¢ 11

6. Simplify. Assume that the variables represent real numbers.

a) J(x-2) | X=21 b) ¥Y(x-2) DSy
o Yx=-2y - \x -2\ o ¥&=2F X2
o J(Z-x \2-%\n yo=3y 2-x
g V(2-x) D;;q h) %/(2-=x) PR
h JEraxtd \x+2\p A=+l X\
Gyt (=Y
o [ErarE-zrD VW) Ve DE =T D r_—\
LN (D OO0
N Vie
m 3/ =5 3x* w [ 2\
= 3
e E L = PYoE]

7. Re-write as a single radical.

) Vs > w3 “’\/_,L"\\t
o V% 2~ o Vo Y2

o ¥VToe Y2 9 Yio'? - @3'

CT OGP ISP I PO IOV ITIIODR IS DI WO ID T w PN

® THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
. Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.




12 ¢ Chapter 1 - Absolute Value and Radicals

8. Explain why /x’y = |x|-Vy, y= 0 needsan 9.  Explain why /x'y = x Jy, y=0 does not
absolute value. need an absolute value.
p CV\QV\OSQd o o X g\Q\\eQX o evevr
evewn = odd e powe v
10. Explain why /i = x@equires the restriction 11. Explain why v —4 is not a real number, and why
x20. ¥ -8 is a real number.
L MUSH be e unaie- V-4 is o evern peweRy
e o\ CAN VST VoNe O Y A
2 .
NV-% \s ay odd 9OuxRv”
A A
Rty B
12. What is wrong? J/(=3)Y =(V-3 y 13. Whatis wrong? /x*+y’ =x+y
NN o
uncre-vveat. ANk
3 S'\‘»f\w\p\'\&\\
14. What is wrong? §/(—8Y =¥V -8 =-2 15. What is wrong? (x° + y’)% =x+y

Joa =2 v
| %"i*_\kl

-
coesnt
S Al Y
16. What is wrong? 3/‘]2-9—7) =3 %7—- =¥Y3 17. Whatis wrong? Vx> + 8% + 16 = J/(x + 4}’ =\t+ 4\
\Ss O ‘;.;(3\‘\). v -
oo
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16 ¢ Chapter 1 - Absolute Value and Radicals

1.3 Exercise Set

1.  Simplify.
2 —v/9 -2/t
¢ 0.09 O.% d)y —-v100
e V-8 -2 f V27
g -V16 -2 h) ¥V-32
i) V-16 ) j —Ye4
k) 40.0016 Q.2 b 0.000064 ,
-
2. Solve for x. o
- — [
a)’ x*=9 l*i b) xzz—i- L—»t.\i./ “
§ #=009 Y= L0724 x=100 L =T \O -
-3
e) x*=-8 =2 fH =27 L= :
‘ . [
g) x=16 YL=E2 n x»*=-32 ' . =—2 o
o
) | -
i) x'=-16 Q j) x =64 Y=L [
| -
k) ¥0.0016 L= = 0. ¥0.000064 : (= 0.7 e
' (2
S ex
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Section 1.3 - Simplifying Radicals ¢ 17

3. Change to simplest radical form.

) V2 =\ - Vo A2 b /B0 =\ VS NS

o V15 :\YE—\@ d) V=54=73 -7 "{-[E‘ = 553[ 2

n V==Y Y] —2.J9

%
hy 3/128 =2 A VT YR

-

p-Vier = -7Aave —b¥/G

9 V16 = Y-V

>
e

B 35 = 3QE

b bt

i) %fs‘:gﬁw\f‘u

K) %%/'—_3_2=%U’—%"ﬁ =Y —%%/3%——-31\31343*7_ —SV2

m) V162 = Y\ L 5"’\/ 2~ n) %—‘\/1296 T 2w 4
3

4. Express in simplest radical form. All variables represent W real numbers.

2 /7Y Lo v Jay 5

c) J18x° 327(}' rz, d) /25x°y" | SLSE‘ s\[\-{
VS _ LN

9 /2 S o0 ir 2

g) V4ox’ 27(—__375 h) V-8 — 2_1;?>

i) ¥V-64xy* ’4-1>(2' i ¥V216x° (oi.ﬁx"

k) Y16x"y’ D Y162x°y° = ‘Qf%\lvé\f 57(,5\4'\} 11,\\L

£

m) s/_32x—‘ ) ﬂ n) 6/_1_28x5y12 — 3(&‘11(0\{\7, 2:: \ llﬁ

R N N R R E-R-AR AR R BN B A B AN B N A R AN A A A A A A A A A d d db b g dhdh J
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18 ¢ Chapter 1 - Absolute Value and Radicals

5.  Write as an entire radical.

a) 2V3 =22y \fT{ b) -4¥5 = —\VA A S —\5§_—§>
) 3/4 :\53‘%.* d) %_/_5' :\Q—_:g{ Ezrofq

0B

g9 243 222D
g 3VE=I3 2B A

3
b 2s=zres (A%

, 2vi=Szaay Yar  p —avs=-faaaas saVAPR (&)

o wi=tBzzza Yma o 2v={zoals 5%
>33 3

m) 2¥3=X2222L13 AL w293 =292 9\

6. Without using a calculator, determine which value is greater using > or <.

a) V2 > V2 | b)\/%(:\/%
0 f§ 2> V% o T <7
2 5 Bt

g 2/18  3/7 ny -5/3 < -6/2
p 2¥0<L 3Y3 i) -2VT6>—3‘J§
B 5E >WI p -5/4 < -3/11
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Section 1.3 - Simplifying Radicals ¢ 19

7.  Write as an entire radical. All variables represent non-negative real numbers.

a) x/y \}Z 5‘ b) —9xy*Vx ‘_xj%\l}\ld‘_

¢ 2xySxy | \3/4£2 2’"4\[ d) -3 V3 - mv

e —xyVxy —‘{[Q(:S o vy N ‘(073@“\\*
24 e‘ﬁ 3 3 —_ q
9 = {E /\{ h) gﬁ J /Rx“’
T 270, . ) = 4\ 2
E s e Y5
- YA

N AR 7 R

8. Express each radical in simplest radical form. All variables represent non-negative real numbers.

a) (V/3a’b) (V/6ab®) b) (4xy/10xy)(3yv/2x)
=\302" = \11\tdlou\\
=200 20 =24 s\
0 (22 Y2y )x* ¥ 4y") d) (ab¥2ab*)(3a ¥ 4a°5")
= BN =307 b¥0IT
— 3 2—3‘
9x2 /x*y® - 2 ‘\f" 3‘,/iilxzy’
7wl 1@ s 13
3 N Lt -
= =z “H—L = - _H. \JK(_
X C “)LS D&

PO ET PO TPTOOPTOOCUETECERPUETETETEUPREIISDISwew T
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20 ¢ Chapter 1 - Absolute Value and Radicals em
6™
9. A cube-shaped box has a volume of 128 cm?’. 10. The volume of a sphere has the formula &=
What is the length of each side of the box? V = v 7r’. If the volume is multiplied by 8, o=
V< 2 how is the radius affected? om
\ = M
> ‘ . €m
\ l A HIBKS VOIS \S
o Aouned ;
AL TANZ2 v -
Gm
G-
o=
11. A rectangular solid has a volume of 192 cm®. If 12. Find the distance between the parallel sides of a &=
the height is twice the width and the length is regular octggon with sides of length 4 cm. A \(— =
three times the width, what are the dimensions \ ? =
of the rectangular solid?
s - " o
— \2vw N E AN =22 g
Lo A
2 St onee =27 Q
2o = (w0 = 1L 2y A
YN TN ('W
Q:LD%IA’CVV\ (,):3’22’ (2
— (-]
NW=4Y 4 o &=
13. What is the length of the diagonal that connects 14. What is the length of the diagonal of a rectangular €=
two opposite corners of a cube with 51des 4 cm? ) solid, with lengths 3 cm, 4 cm, and 5 cm? €
SR . &
Vd g g T :gﬂf’““—_—-—’—-
i Jerama (e {55 e
P e«
/ g — — == =
¥ A = A=A NZn -
[
@
15. One isosceles triangle has sides 25 cm, 25 cm, and 16. The area of an equllateral triangle is SOJ- cm’. :
30 cm. The other isosceles triangle has sides 25 cm, Find the length of the sides. -
25 cm, and 40 cm. Which triangle has the greatest \% = V
- o - ,/{ e )
;ﬁ&g e T A =<0 &
J = | A @
s S T 20 - \! SO ’
A ~ \ev oA ~
A=AE0T) A= LAT\S) N 2‘% - N O
pa y I 2 -~ S @
_ e~ ex
A =200 Sonae ) 2= \NZUNA gy
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Section 1.4 - Adding and Subtracting Radical Expressions ¢ 23

1.4 Exercise Set
1.  Fill in the blanks to make the statement true.

a) Like XV \ K have the same radicand and index.

b) Like V"¢ X'\CQ X \Shave the same variable and exponent.
¢) The radicals /12 and V27 can be S;y }QS\)HESQ@%@)/ are like radicals.

2. Indicate whether the expressions are like radicals.

a) 573 and 3V5 y(®) b) 3/2x and 2/2x @n
¢) 3V/xand 3/y y@ d) 5/x%y and 2/xy* y@
e) 12V/2x and 6 ¥ 2x y@ f) -5%3x and 6 ¥3x @n

3.  Explain what is wrong with each solution.

a) 6/7-4J2=2/5 b) 6V5+3/6 =911
¢ 8-5V2=3/2 d) 6+2/3=8/3
A 2
ehy NG X
ook tod (O ot
o Yx+iy=/o D 2x/y+3y/x = 5Sy/xy

4. Complete each solution.

a) 2440 +7/90

2/4-10+7/3 10  b) 5/20-2/125
2- 2 JY10+7- 2 /10

54 = -2/25 =
5:2V5-2 =5

= A /10+2|/10 = \O /5+7\0Y5

2510 ) =0
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24 ¢ Chapter 1 - Absolute Value and Radicals

5.  Simplify each expression.

a) 6/2+3/2 = AN
¢ 7V32 +4/2
ANy AN

2V2 a7 =32V 1
e) 3¥54+5V16
2232 ~<-2392
AY 7 OV =\

g) 7763 -2V28
T2NFm -2 2V
2\WWVaF—av3a =\

i) 412 +2Y27 =375
AN -3 s\(2

IVE+ - \SV2 =3
) 4/50 +3/12 - 5427 ) S5V72+3/48 -4/128 = \xV
4-SVZ 2= N S-o+3aE—a Wz
Z@Q*b\@-—\s{' - %Q+\“2—\§:>—31\r_’27_
PAS\r A N \ 2N — 2
m)‘/16—2—s/36+m—m “)‘m+f§—ﬁ7—/3_2
Qi —S2+sSV2—= AN+ 205 — 2L — AV
RAERE V2 — 2V
? %«/§5+—§-‘/4__%,/§6- p) lﬁ——-s—@+l\/ﬁ
L ANS v RS — . o
A 2 S_\_}z‘[g Zg.:).\f_ 24@4—%;(9@
Ne+r2E-vs = g ATE-OVE+RE =2V -eovz o Vs
O SV +2Y8-94 y s¥VE-10v3vE S °
S-2¥2+2%3272 247~ 0Y=4 Az
bﬁﬂ—ﬁ’{ \&O\;— oY
Yz +ad~> = 1a¥p od Z-20Y7T = —\uY o

b) 5/3-9V3 = —ANZ

d) 7/48 +4/3
L ETAS\EY ‘bﬁt@

f) 5448 -2%243
<Yz — 23U

oYz - ¥z = &Yz
h) 3v/40 —8/90

22— -3N\O

(NO— 2AVTS = -\

j) 5/18 —4/50 -24/72
S RS — AV~ 2 - o\
\ SN~ 2QV 2 —\2V S

—A2[2
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5 - Section 1.4 - Adding and Subtracting Radical Expressions ¢ 25
?
g 6.  Simplify each expression. All variables represent WS.
@ ® 3+ I b) 3V20 + 5xV8x
@ AN 2 IR DN 20 xS 2
g YN SN
¢) Vax - 5x° Jx 4 3/ % d) Jox’ —V25x° +x/16x
? 23V - S W X 2 AV 2V SV Ay S
» = O 2x N>
B 9 NI re/Ey D 5/i% - 3/7%
P 2SS YFOoX-AVE PR SN
P 21 VSN S
(J
P g) 5x/63y +3/28x%y h) 3yJ/24x’y’ + 6x/ 54y’
2 S 3F T 2y SN2 ‘Jz'\\?_* Qx‘g'\i vy
a 2 AY TV ex AR Vioy
. 28 7 o /99 44
b Ve DSt |
' i)_z_ﬁqr\_ﬁ =S \x VW +2¥0 /- = 13V
{? =3 2% 2 =Y ~ <) Sx
2 k) 5/8x%y* —3x/32y° D Joy+27+/y+3
P 5~2><A-L\17__\{ — U AN 2y Jary+a) + v~z
» BT SRR R R R ]
. .
B m) /9x—9 +Vx—1 n). 2x/4x*z + 5x4/9z — 10x/25z v
NA (=D = =) O T E ST o SV
: 2NF 4V = A AT —2sx N+ '
] 0) —31—«/}7—%1/?+%«/? p) —%—/W+—§—~/Zx7+«/ﬁ
B o x-s s =2y =\ 2e3ur S e2U TSy = 2
: (23 53 =) N2 - 5 S . ) >
P @ V&-6x+9—Vx'—2x+1 r) Jal+d4x+4—Vx*+10x+25
: V-t =t Vo —{ (v
B -2 — (7)) AL O+ D
B = — 5 = =3
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26 ¢ Chapter 1 - Absolute Value and Radicals

7. Simplify each expression. All variables represent positive numbers.

a) Y27 -4V8
22— &2
= T

) ’\/;7—3\/}_’
~ Y- Y

e) 6%¥8x* —2¥27x
R ST RN ST
— Lp%fx'—)’

g) 3 Yx - 2x Y/16x
2 Y202V >

s = Y

i) —4¥256x" —2xV32x

— o (O Ay - 2 (DAL

K WH 2529,x4
"_D‘g(%/ L+SZ\3{
=\4 L%/

m) 3416x —j? +x481x
2O sy YT

= (¥~ VU
0) V20<%y — /45°y’ +/80x"y°

2000~ B A B R | A AE2 fh,—'r\ 230 \@— -ST\ gk

0 &Y +o6"
LINNZN XY (WA

b) 3¥6+2V48
2 o+22¥ 6
— ':t_?e/ (o

d) x¥8x* +V27x*
~C LY - Y
= SR

) 4¥Y27x" +6 V.8

A DY oY

= 24Y>C
h) 2V6x —xV96x’
>3 oz — AV o ®
= O
D SVIEY +oV5et
s (zbu\\%)’_“ AN (2N
7’~<Z><\{\/z_1_\

l) V_ Sx’/_

n) 4Y32¢ - 2xY2x +7Vx°
A (O 2 - 20 L—\—‘Dr*x_\“ﬁ:

= \L\éf 2 Gl :vw-—

p) x/48xy +yV27%’ — /15¢°y"

= Q,/L\( J =

- r) Y&’y +%64x 4x°y*
207 2 YT = 2GR 2K
= Aﬁ_ﬂ

N
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Section 1.4 - Adding and Subtracting Radical Expressions ¢ 27

3 i V= V2 /Bem Nz,
\/_2;"@ = ?c.@——\f'?;: 2\('3-_} . W2
ERaEE SNy PV AN NS
b +~aNz v V2SS G

9. Explain why Ya + b # Va +Yb. Give examples.

Voo v o = (o T = \é\

I
3
p 8 Find the perimeter.
; a) 2V/12 cm b) 3Y/20 cm
g 3/8 cm /125 cm
]
D 22V~ 2(AR) 2 (2T + 2 (R
: =&Y VR = 1o~ 2\ 5
» =AW HoliW = (ol 2V = 2,(3\@
P = IVRINUVZ =22V o
» .
s /T (ST, O mmNﬁ%@
: 5/54m /1/2_4m Z\F‘:; 7 :
p SG NN T
» 796 m %VE,
! AW, SR 2e e
g \OSNG v
®
»
» 22
» e) 3m D /8 em
- \ )
=232 In \\ :"l 2N2
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Section 1.5 - Multiplying and Dividing Radical Expressions ¢ 33

DOCOOBUUOOOOOOBEEOEECEOEECEEEEETEEREDRTROIIIGGE!

1.5 Exercise Set

1.

Fill in the blank to make the statement correct.

a) Changing a radical in the denominator of a fraction to a rational number is called YOO oA\ AN
Noe Aevonn NS

b) In the fraction % the 3 is called thev 7 A€/ O 4nd the V2 is called the e ~ v~ Ohenyr

¢) 2+Y5 isthe Lo ﬁue,o.«.:‘;:‘f‘ or2-5.

~

d) To rationalize the denominator of 7!:, the Tuoy vy - 2hcatid<e -y A O a/iultiplied by
x

N

e) To rationalize the denominator of ‘/—514-_1 thev AV Oxsand ey A GIRY multiplied by
N2 =\

Multiply. All variables represent positive numbers. Express answers in simplest radical form.

a) (V57 = b (=52 =25 S50
9 /243 =V 6 A a3V =N\ i B
9 (~V5) —= 0 GE =1a% Az
9 V@ VE =V _Q_i h) (4v/x)(-3Vx) EEAVED SEEPES

p vider =\\0re 20CVE §) (-3/e)w3) =-Vig T3l

=-\L(=Wo
k) —3V2x-/12y =—2\2. 289 T ‘dﬁg“f ) (—2¥a*) (-4 V6x?) Vo Y X -
22N Lo‘;;f ~RNzaNs
I atErd .
m) (~2x/x" )(6yf— ) ‘\2‘7@ AEIXN ) (e Y J— ) Pl SNt

— 2 (x.\{\ oy
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34 ¢ Chapter 1 - Absolute Value and Radicals m:j

s

3. Find each product and simplify. =

h ~ -

a) V/S(/8 +v32) b) 2V/3(7/5—5V3) -

Vas ~Nioo = — oS P

2O+ AT = 6D AT RO o=

| o=

0 2Y5(3Y3 -¥25) d) 2Y2(5V4 +3¥V2) o=

V'S —2¥n< \o¥F g~ Y & ;

Y= - \O 20N LY & o=

9 (1-/2)1-/2) D (1=/2)1+V2) s

\ =T =T E A R &=

N\ =2V L v 22NV~ A ;

g) (4+V/3)(4+/3) h) (4+/§)(4—J§_) o=

\LO’\'AV\@“‘*"%\@*\FﬁI \o—aWN=Exaz — (5 o=

o+ T VE = =

) (5-VDS-V) ) FHDSHV) &

Vs - - +a VST VIS o g

S-2V S +2 = F-2\0n s e ARRAVATS &
K (/5 V25 +/7) p (3= Y\S@”f = g |

V25 G Vie- VA S~V So— SEH N 2Seo :

»’Z N T e

= > ¢ = 2S5\l S0 e

m)<5—§/%)(5+§/5—0) n) . (¥4 +2)¥2-1) ’ 25 - Gn

DS . sitv: <O S [ =

e g - YA Y5 paAS g

0 (WT-1T+1) ST g wE-gE - TR e

T & | o~ §& Y&+ o

2 = 2T aAa )\ =228 a e

@ VE-DWIE4VE+D , . o WZ+VINE-VE+¥3) | =

A+ O E = Yo~ I ¥ AL+ e
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; Section 1.5 - Multiplying and Dividing Radical Expressions ¢ 35

>

. 4. Find each product and simplify. Assume all variables are positive.

: a) V2x(V2 —Vx) b) Y7y([y +V/7)

o Nayx 2y > \]_a;(rz. A Aaay

@ 2LV NN VY

®

- c) (Zr—f)(2r+f) ’ dy (2x-Y3)(2x-/3)

: A A 2ANT— 2B R &Y — 2N R— AV R VR

4 T

RIS AT — AT TS

o (Vx+2f N (Vx+ 205 A

~ PSSRy NP

) T ANSC A

: g (Vx=-3 -4\ — a4 h) (Vx—-3-4)Vx-3 +4)

A2 — AV, e T A — A —

g RO ANl Ny ~SC—\SR

' I B CIZR) ST ANANR ) (/x+3/6)/x - 3/6)

> 5\@*3@ TN e 3@+’>~\f<o1 @

oy (f’—z)—(f+z> D) (x-y)(x+y)

: MDD - ) SN T N =
K22 A — =T - 4 L

o — | N

: m) (Vx+2+3)(/x+2-3) n). (Vx+2 +3\N I+ +’5\ .

B CTT OGS AR Lt WL Y RS r*:Z_ R

L—F D N O I

o (y+1+/y-D(/y+1-/y-1) p) (V2x +/y)(V2x - 5/y) B <

: N ——\(\\T\—‘(\_\?\ -\r\@\ﬁ:‘f\ — (\\N y ’Z\L_Sm ”%3\[2_‘};\‘; - 'E;\‘

P YTl =7 200 = ANy — S\

:, 9 (Vx+1F-(x+1) ‘ r) (3\/_+1)(}/_2 %/_+1)

» L\ (A OEC Y SEGE ST YA ;7/ % A\

B LT\ (T Y |

B\ - — =A== v
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- e Nl S
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n ............ %_%+} zx:-y ( _AJ (
» s
2
= t 2
D "tbkﬂz_)ﬁ\' = 1\&1‘17
2 = - D AL = 2 (=X)
@ - 0= 200 T ¢ e+ nf-g 3 (@
" s < =
<X N=xx
- K/13 AL =x2) = NN - K X
o SN TR - L .
- A L\\\ 2) - __Wq&\ T = 5 1Z)z&\~7@
@ \T0=, ) = o, o Lomp s O
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B AT fo 8 T
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5 Section 1.5 - Multiplying and Dividing Radical Expressions ¢ 37
@
g Determine what the fraction must be multiplied by to rationalize the Qefm;gig%

1 V=" b -l _ e
: ) o X2 b s Ve~V
]

> -

® , (=" gy Yx=2 2
a x—2 Jx
[
9 L2-13 V2 =V3, g Lx-l VX —3
9 V2 +4/3 Jx +3
/x NS E Jy =

Ax LN py 2 VL=<
) g) ‘/—_\/; —#7 ) Jx + > \(»
CJ
[
. Simplify, if possible.
L]
a) Y2 +4/5 NP b V25 Vio
®
o /6-13 NP g I8 R B
ﬁ
P
®
D o -2 N2 9524 =2vE=2(y_La .,
_
[
[ \ . c
) 1z, i p Y3 ﬁ\ =1l
4 42\ N> %
»

3
2

» N =S -% ial X N
» i) 3_1—(@?' 2 =i 1 f = N3
» 3\ 2 2= 2
" .
®
] e - |
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38 ¢ Chapter 1 - Absolute Value and Radicals
8. Mentally find each product. Assume all variables are positive.
a) (V5+2)(V/5-2) b) (V3 -V2)/3+V2)
S—4 =\ N -7 = |
o (4+V3)4-V3) - d) (Vx-y)(Vx+y)
\o—2 = \3 LN
o) (Vx+/y)Vx-Vy)  (Vx+l-Dx+1+1)
L\ X -A =
g) (~/x+2—\/y+2)(a/x;i-2+\/y+2) h) (x=Vx=1)x+Vx—-1)
X2 (N Vf» =2V =m0 = e
) T-x-Vx-DT-x+/x-1) p (V2x+3 +J2x—3)(/2x+3 -J2x-3)
V=0 — (e —0) 20— (25020
=220 - (o
9. Rationalize the denominator. Write the quotient in lowest terms. Assume all variables are positive.
) L(\_@_}: V= b (Jz . ) = YA
J2 (N - \/_ \/ 5 <. 2
o 3+/5,"Q\=5r2_‘\‘1 o S=LZ/GEN = SE-VE
2 U 2 /3 (V3 =

3-2( 2vva S
3\6{_\ A= _
h) /_—m-/.‘.@i = 3+ 3V
A2 =1 7
=7 =3Vz 2=\
N 3442 \ \F‘ =3 =2 o /5 @:\:__\13\ CRTE2 R —
l) 1+\/— "L— T vki—\\_\ﬁ' 2’,) {iv:‘,/g\\r-}-i‘ii)/ —-T\—j- \f\—g
i
ST = pNg ) Z- 2 »
+\f‘, o p Jath Fi*‘/’“)“‘ 34 OB M
705 VEAVY ) o N a=b 0 o™
| O ® TAXZWWNO A Y
o\t
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Section 1.5 - Multiplying and Dividing Radical Expressions ¢ 39

v

10. The volume of a coneis V = +7r’h. If the 11. The surface area of a sphere is S = 47r*. If
volume of a cone is 1877 cm? and the height is the surface area of the sphere is 144 mm?, what is
6 cm, what is the radius? the radius? - o IV
2 z e /I
= -
\R=2Y o2 o=MYr _
. = VR
=y Lo = ¢ e
\g
B W
=3
A = {" .
T
12. The volume of a sphere is V = 471, If the 13. A pendulum of length / metres takes ¢ = 277 ,/%
volume of a sphere is 36 cm?®, what is the radius? seconds to complete a swing cycle. If the swing
_ 3 _ / %r-‘ 2\ cycle is two seconds and g, the acceleration due
Rb= AW 7= e 3 to gravity is 9.8 m/s?, how long is the pendulum?
)
>

|
Ko
o
=
]

™=/ 1y = ZTVJ‘
% AR A
S T £

2 =¢" = A T
— o NQAg
A\ \ 2
2 A=t
N Al 9.<€
14. The volume of a pyramid is V = 4B - h, where B is 15. The distance formula of a falling object is given
the area of the base. If the volume of a square based by d = +gt*. What time does it take for an
pyramid is 300 m? and the height is 9 m, what is the object to fall 40 m? (g =9.8 m/s?)
length of one side of the base? + =
200=18EY = \t
FS
D s\ o AnAe Veonne ook
= O v,
16. The distance to the horizon on the ocean is - 17. Abaseball diamond is a square with sides 90 ft.
approximated by the formula h = %d*, where If a ball is caught on the right field line 200 ft from
d is miles to the horizon and 4 is number of feet home plate, what distance must the fielder throw
above sea level. Standing on the observation deck the ball to reach third base? e

25 feet above sea level, how far can you see?

2S=2a” YaZe S S\E(ﬁ.\ > A
— / m——— S

3 i N /// Y

—Ql A- o

—
o

/
i

— =N s Vel
2 e A= AT -
S =, A=\ AN\
P A= \OVag\ &t .

=2

=20 5.
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é Section 1.6 - Radical Equations ¢ 43
® 1.6 Exercise Set
@ .
® 1.  Square each of the following expressions.
: a) vx+2 Sl b) Vx+2 1—\‘4"{?&—\‘4—
@
&
) 0 V3x-5 2 4 /-5 2Y —\ONRY A2
8
"
' 9
@ e) V1-4x \"“rL. n 1-4/x \ — N (oL
.
@
® . 2 .
g x-3 XXX w x-3 A -2NT=mY TR
"
@
a
ok o o .
2. Determine the restrictions on the following radical equations.
g a) /x+5=4 X Z2Z—S b J9-x=5 < 9
@
. -3 4
) 0 Yx+3=6 Y2 >/ @) Jix=8 =3/x L= Y.
) 2B 2O
. \O©
» Lo
@ e Vsx-5=Vax—-1 x>\ ) 3x+3=V5x-1 Y2 Vs,
B 2\ 12—y K2L ~
» T | s |
) | |
® g) Yx+6=Vx+72 X2 O ) JT0-3x=/2%+20 \—\0&'1.&.\0/3
B 2o X2 LES X Z-o
) .
8 | |
) ) Yx-1=V/1-2 Y=V ) ATax=/x+10 —\gim’:'\/z_
> <\ \ _ : :
X2zl X ALYy W2 -\
b E |
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44 ¢ Chapter 1 - Absolute Value and Radicals

3. Solve the following radical equations. AN
a) Jzt—3)=7'5L + =3, b) \/3r+4@ L2 4=
- =2S 5
LT L%
ey
c) Jl—3x=@ d 2/x—-1=x T2 \

A\ =L
4p-4 =rr

QT A T

A2/ - (CX—2VY%+ = o
¢) /ﬁ—/}?’—z f) (~/D+3=V3x+5 =9
k\JfZJL-\"Q— q o ’)_3 P /é '
17:*’% Xtz -\—d\\l’:c_+'7__ = A
Che DE GV DU ply S i
1‘2 bl*Q\ —_ \bLL&’L \) C "2/%1)::\’\\ =
g) (V2x+ N2k - T\t 23%11) Q‘3x+10)y((2x SHE
2N = P;Z - :4\ ~C : R 24 + 0= AXL>r—20T 2SS
~ X *+4% 7O | _
(AT NS g:x_z N
L= \2 Y X — ST
i) C+3\,3(~/x_+—)(~/x_+_ﬂ o ) «/y 8)+/<//—, _7& %Q( =
122 LA A = O+ SER = A A\r'\ A
'i/c’*wl"'Q“%?" L+ '-\’L‘:"é\\f((
| 2TV 5

S st A7 ‘\\"‘)\,/-\

K=
o T=r+ /575 =4 (FLF @- mb(fﬂl‘f&%’@’r—al

ngaaauaaqaaaaaa@ﬂ%%iiﬂﬂﬁﬂﬂiﬁﬂaiﬂﬂjﬁﬁj

\=L= Vo NPT S LY A\ =4 — 4&-& o+~ LY,
(~24—20= € 1‘+ b /M~ TN V= e
(X FWNEC A G

TP A+ ALT = a T AN pack ol CURNE AN YR dE AV
411-\-'57,7(« O _ ’ ’1 Al w
AR =S =0, —% E= VAL AT O

= 2 ' =__4

e m)/,———“_G_m z+1) A__/_,_,,BZ 15 +/x+T === (:L_ Q\\L\E-%S\m

/ \IxA\gau*’%*\/\—"? oo
t/ P u\ A3 \\ (Foae 1»% (—’L—’VQ

Y - 4 :
(it ohs L e A Y e AN = 5 oy A
Y+ DL+ o T X 0T A A0S = et ]

T = 5 T e =% x="b
THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved. -
v & 2 oot o Eows tlasiss Timomeiner nevoomeont  No nart of this publication may be reproduced.



Section 1.6 - Radical Equations ¢ 45

if its velocity is 30 m/s?

30={707.
20=\ \.0b \n,
2= \".bn
. .

{
6-—:

&

— /

@

b=6cmand P=20m cm.

AN f\)

\

=

1

\ =

:‘\ \ 7.‘ oz ( \‘.) ‘ )

POUDOUUSOPCETCPOFECPEECECEECROORTITIT

T -
Nip4a = L

h O¥'__ \’2 " "\(L’:.‘l' '\-...,\f\/-\

4. The formula V = \@ relates velocity, V, in metres
per second of an object after 7 metres accelerated by
gravity, g, in metres per second squared. If g is
approximately 9.8 m/s?, how far has an object fallen

Heron’s formula for finding the area of a triangle
with sides a, b, cis A = /s(s —a)(s — b)(s — ¢},
where s = (a + b+ ¢)/2. Find the area of a
triangle with sides 6, 8, and 12 cm.

S=pr2+\2) /7 =\

The perimeter of an elliptical garden is given by

P =2my/(a* + b*)/2 , where a is the width of

and b is the height of the ellipse. Determine a if

N I ———m— Y
‘ D T .

75 kilometres.

s WS 1A

A pendulum of length / metres takes ¢ = 277 M
seconds to go through a complete cycle. Ifa
pendulum takds three seconds to make a complete
cycle, how long is the pendulum? (g = 9.8 m/s?)

- . S i

’:,\ —— /2
AT . %
/ —_ :'_'.I‘\I . (:, =1

Ry e E)

5. The maximum distance, d, in kilometres that a
person can see from a height, A, in kilometres
above the ground is ¢ = 111.7 Vh . Find the
height in metres that would allow a person to see

The kinetic energy of an object is given by the

formula £ = ‘%mv’, where m is the mass in

kilograms, v is the speed in metres per second,
and E is the kinetic energy in joules. If the kinetic - -
energy is 12 960 joules and the mass is 80 kg,

what speed is the object travelling at?
oL =13V
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46 ¢ Chapter 1 - Absolute Value and Radicals

Section 1.1

\

1. Evaluate. - \ VA \
\- 24
a) |=3}~] -2 — Y By a4 =
o -|2|-|-2] T & D) [-4]+(-49) D
s Bt I AY - &
Section 1.2
2. Solve forx.
a) x*=16 T A& b #=27 X =2
¢y x'=-16 ?D d) x'=-27 L==3
| e I
e) x"=3 p S ) =3 A=Y S

g x*=-3 2 hy x*=-3 = -3

a) +ox 2N b) V9 2
¥ 2 S
g V-2 - —x = @ yB-xf
e) Y’y X \k ~J1’3 B Ylx+ly
| o B - ~x > -

Section 1.3

4.  Simplify. All variables represent non-negative real numbers.
) v73 =V2Sx =V2 b Va0 = XS 2N s

S = |
9 -2/80 = ~2\llox=. 2= g V=250 = I

A
\

2 S~ %P L | PP ,k_,q‘@.f
e) 4/8l1x°y’ _“37L,k{ /:f) 3y —16x°y' = S/f A% LN
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Section 1.7 - Chapter Review ¢ 47

Write as an entire radical. All variables represent non-negative real numbers.

a) 3V/5 = \F—E JAa< b 3Vs =
g 35 =N+ < JADS o) 345 =3[z5 . 5 s 5.<

B f _;L N Y -2y Yy ?\ﬁ = \\\0

¢) —2xy’/x'y

Section 1.4

6. Simplify. All variables represent positive numbers.

~ - 2 - =
2 Y3+ Y -s¥ =z ¥ 20 OV 2 YT

Section 1.5

7. Find the indicated operation and simplify. All variables represent positive numbers.

a) 3v2(5V7 - 4/3) \SNA- VG 1y 3¥2(2VE -4¥D) -0 a
IS NG (oiif'{“ \ﬁ_— .
0 (2-3)2+V3) - d) ) (2= J_) ks G e 2 I8
4 - ?D A\\r_::\ y b
@@r—qun ?fwffw€:_g(r+wﬂwfz@d o e B me
i >F \ - ~_— & (S
2 (J_+2J_) D_jh) (’f_ LCER SR X
AL aSHe VAN ,}_J& =R A A= P —\
' I | C :
) YR VE-vE - /6;7 0 i% 5 N ~
e Lo~ N> * = > Q U~ <=
Y pe = - 1’\ . N A i (R N oad K
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a) V28 +/175 W= by V32-V98 -2V
2F A SV avz- 1
[ >~ \ \ ~ -
) 5/8x — 3V 18 N A d) x/18 + 4xV8 - 5xv3 VAN L= %"‘1_\(;
SL').\\{ L Eg:_’:"] 2 HLL%\J\E*L\ .'f__"k,t.\‘_\\ﬁ‘_, —’S")i_\r_?b o
' o =V
——— CHy <TG N L —
¢) 3xv20x — v24x + V450 DNS> — 2 @}L—-Qf +f -’i% >
NS 2oL + XS INF o als
= 2 e =
g) V40 +4V625 2SS w) 316 -V54 2N 2
RS+a=Vs 2- 1»’(1—“ 2~
i) V2dx +¥3x —V375¢ e Vo — 2 Y% + 302 Vx 2 A=\
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8. Rationalize the denominator.

R

]

[
1111191

WES L
a) 7?(@\ b) /s ﬁ’ S
- - X PN g
, 1 [2AN3 ~+ Jx+y/NET \> ~ L '
c) Tﬁ(l—ﬂf‘é ;_@ d) ‘/;_Y(Eﬁ AT ;
& - 3 5 Lp
N = =~ Vit y g
L ATy 2\‘ 2L = X A\
/—_Jz—yﬂf 2N — ﬁx—y[& &Tﬁr\ Iy ™
NI\ Py ) e W R Ch e =7 om
o=
-
o=
Section 1.6 .
g
9.  Solve the following radical equations. G-
L
o (TG 1Y Y=o =y (s R{E-1) x=3 g
Y\ = 11-\—’2,1-‘& *-S= 7L-‘2,\fi-\- \ g
O =W+ ' —b= -2V o
o = (et \) 2 =V g
-12:: O)_\, S = ﬂ
o (rFD={a+DF A=2 o Tt DT nesaluthove,
A= AU+ ; — A =& AL o
o= 2VE —% = A s
e) sz—l\yw{s-\hu—g) >x= 1\ G/2x—1)= x—4+2) S .
21—\ = 9= VY =x3 & L3 21—157&%f+ﬁm *"f(‘ al
(H = D= (NI - O a4 . -
- : A L= 2o\ =l (4
I,l—'lblﬁ'\(oe\ =20 CX* ’5\ 1‘7}:& )\ \7(,1 _,j\(ijc_* \\OSQ}Q R G
1T Ll = (Xm e N = T PRI ES e &
g Vx+4+/3x+9=Vx+25 h) Yx—3+/2x+1=2/x - s&
et 2R ey = oS SR P BT =
A% x N o = -
: AN = x +2<5 ., 23 LSS A{\,\,th_\_\\:xl‘{_qx_{_é\g

Alta Toxrs = =212 | 3’?5(72;*37—\ O 4 mx —3 )=l Ax gy
= - ?
N N R Ut LG V=
A(TRX LT\ % +24A ’:Q\XL'QLSL‘\’ Ga K= O B A= AN=0O K- K
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